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THE NEW SUBMARINE WONDER FOR OUR NAUY.
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. Dnder the
B Water,

T the marvellons lttle submnarel
Government hag nenrly fAnjshed o
THe anvy expierts promise, she will be In large messure a wenl fulfiiment
OF the dreams of Jules Verne fn his masterplece of fction—*Twenty Thou-
sind ‘Lesgues Under the Sen." | ' :

_'ifhlg 18 the only new war vessel ever bullt by ¢ur Government ugpon
which flie ldnging eves of ambitions naval officers were not turned. Tt 15
Bhe first thme the Navy Department has fot heen pestered by requests

1 . )
ne forpedn bont which the United States

boat is looked upon us 4 very promising sobmarine coffin for the first crew
thar ventures out In her,

Auch of, the warfaré of the next dentury must be condueted by subs
wirine fghitlog machines, nnd this extraordinary eraft will, it is belleved,
: ‘golve the whole problem of under-water war, to which Inventors and
1 maval experts bave for vears given suehan incredible amonit of study.

=) m experiment; if successful, moy render the gret navies of the warld
& poweriess. \ AT -
= The new boat 12 the object of rapt attentlon from the naval pations of

(the world, who Mave lenrned in these latter years to look to America

_ for Mhstractlon In the sclence of naval bullding. There is much  spectls-
b . ° 3lBh and undoctalnty, however, even mmong our ‘own naval suthoritles ad
. towlisther the now emfc will, upon  practisal trlal, do all that her Jo-
L yentor, 3o P. Holland, claims-for her. Txperiments with submirine wae
1 ¥esdls heratofors have heen so digastrons, and the manlpulation of this
© 0 Htrotige eraft ls so different from inything hitherto taught in naval insti
-~ tublons, that the guestlon of manning hes Is ca
ik world of troubie. £
v _ Lhe craft 1s o wonder. It 1z nothing more nor leés than a hage steel
o fish, with lungs capable of holding, enormous ‘quutitities of fresh ulr, and
- possessing n single great exd for surveying the surface of the ocean on all
‘#lden while thie vessel Itaelf I8 submerged aud nvisible, | A
It bas fins for diving anid gteering, ‘and Ms vitalite
“c.' ‘stenm and elestrivity. i
.~ The bout 15 practically the Nautilus of Jules Verne reditced trom drenm
. to reailly. Tt is cigar-shaped, polnted ut Loth ends; S0 foer long, 11 fest
o Ao dismeter, and With a ‘displacement of he ! Stb

it ' 118 tong when flonting, Sub.
- - metgedl, I aisplaceR 138 tous. Under ordinary olvcumstances it runs on the

Bukrace like wo ordinary torpedo bont, with a speed of sixteen knots ap

hour, At Wil 1t can be Iowered fust enongh toibe under water, sive fopr o

 fubret of Harvesized nickel-ateel, which is surmounted by o chltiiey. The

A i' Jarmar of the turret Is 8 Iuches thlck, and proof sgalnst rapld-fivd gong

© The ehimney contnlns o tube by means of which the alr lnslde of the
~ bomt 1 kopt fresh, -

=

anl

Is furnished Uy

TRk
L

v NI" thig half-snbmerged cond'tlon the boat is comparatively safe from
any sori or atfack. It offers s small o torget. that to bt It wonld be

| mmoment's unotlee: g{jg,’
s 1% ‘The chimaey and alr-tube mie withdrawn futo the Interior in r dozen
. Bdcouds, the openitig 18 hermevleally closed, and the craft dives. Tt! do
| Eeelids by takine fvater (nfo compartments litended for that purpose, thus
ehiinging its speclic gravity, fod also by lacining hotizontal fudders sc
. @5 1o, chinke the nose of the steel dsh to twm downward. The depth . ats
taitied 15 regulated putomstionily, ihe Ninit of safety belfis ALOUE BS foet
Afa muclt lower level tho pressure of the water wonld crosh the boft.
This ‘submarine ‘murvel Bos o double steal sh lie space hoty
tlie Lo conts 15 occupled by water bullast, coal b

ers and compressod

£y, Thore 1§ no space for officers or crow to sleep or cat.
- be Drought dleng in cooked amd compact shape,
[, fashlon ms may be. Life on this ship, If ship sbe f8, Wil tot be u thing
0 fef joy. Much of the luterior spuce Is tuken up by elnstric Lntteries and
. Arcumnlators, © Hleotiie Apparatus vequised o geod deal of room, buf §t
%‘ nikes o smoke dnd needs nelther fiel nor' af
b B g:hn i by peteolenm, awd tubulnr bellers consisting of o lubyrlnth of
'_E'_-‘!.'-:__p!-nggg The steum engines genevite the wloctricity thot is storsd in thie ae.
»is_'tﬂm‘ﬂlqlﬁt& - ¢ T i b
#e ' -

he boat Is .tfmrnmug-.pi.z
when the pllot, ookl
warship ¢

t Bultimore does all the astonishing (hings.

~ f0f aseiguments Lo duty on,a new shlp, And {he reason Is thit the new

using the Navy Deptstment -

S extemely dificuln. And st any time [t can sink cntlvely out of sight n{

ell, and the space hotween :
| Alr tanks. 'The inteflor of the craft Is alfnost wholly filled with machine.
gy, ¥ Food st
to Be consumed In speh

alp Thore wred also stenm en. |
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see the diving craff. Ho touches o butfon an an electrle switelhlioird, at  tor aiiack and mikes for het, oceaslonally coming nenr the surfsee just

¢ hiz side, which tronsmits an order {0 the engine room. Without half a
Jultate’s delay the bodt 'gtu'ks nntil Hep superstructure i8 jnst awnsh, lsl?
that only torret ands chiintiey rémoin above. the surface. The piiot 18 still

. able fo ‘continne hils inspection Of the' warship through' the x_v.ludnw atmff-. _
galil, 1f the vessel comes nenr, and he thitks he 4 (o danger ftom the blg

vifled suis, e touches another button on the switchboard, and In ong
minute hy the watch the submarine eraft !a-sfii:u from #1l damage or pur-
sult, elghtesn fect helow the waves. f el L¢
The Instant the order Is glven n bit of mechanism Is set in operation
by which the chimney #nd ailr tube are telescopleally withdrawn. Whater

flows Into {he empty compartments, and the herlgontsl rudders are in-

cllped for diving. An Indloator reglaters the depth, which 1s so reguiated
by an nutomatie devicd that tho ernft canngt descend below the safety
lUmit. ,The stecring |s done by compass when under water. The Interlor
of the submarine vessel Is lighted by clectrinity, with inenndescent lumps,
So long ns the bont iravelston the surfnce.it is Tup by Ifs triple ex-
“pension steam englnes, which, small but powerful, nctuite favin serews at
the stern, Whon the ¢raft lins been wholly submerged these engines arc
sthpped, but there |s enough stenid at hlgh pressure left in the hoilers to
propel the vessel for n constlerable time longer. When It ks on the point
of eshaustion the propellers are conneéled with the eléetrle motors,
Cwhich will Tun the boat for sixteen lours,

The vessel mokes its own elecfrlelty by means of (s stegm engines.

and stores it in the sceumulutors. This point gives to the Holland bont an
Immerge advantige over most of the fom"gn subminring vessels, which de-
pend wholly, on électricity. for mative power, aud are obliged to go to the
aliore at short Itervals for the purpose of refllling thelr storage hatierles.

When the boat (lves valves nie opengd from the taiks, swhich contaln
_nir ¢ondenged under p pressure of 2,000 potinds to the square lueh. By
this means the atmosphere Inshie of the sibmarine vessel 1s kept: §ood for
hulf & dozon hours. In easo it gets close and bad, the foul alr may he
pumped -6ut, Tt I8 not neeesanyy for the eraft to come to the surface even
when the ale stored In her reservoire hus been exbansted. In ‘such a cass
a twodnel hogepipe is unwound from m reel, lts free eénd being attached
to A float, which, when released, riécs to the surface of the water, earry-
ing with it the lose, Through this fresh air is putoped Into the vesscl,
and the stornge tunks ave refilled under ‘pressure. Thus Is ‘will be seen
that the boat 15-able to stay under water nimost Indefinitely, not belng
obliged 10 come to the surface to tuke breatl. Thice deys' provislons are
cirrled for {he persons on board, fonr officers and efght machinists, }

The most wondeérful thing nbout this boat, howsver, Is dte organ of
vislon for seting wiile submerged. It hag o siigle huge eye, by means of
Which it Is able to survey the ocean’s surface, though ftself sunk some

tathoms deep, and ihyisible. Ahe vessel does not need to rise above tho

wayes In order that the hilot may percelve “where he isat.’* It comes np
meraly to within o few feet of the surface, and a long tube ls elevated
vertically ont of the water. Tho tobe contiins a slmple arrangement of
lensos and mirrors. The lower. end of Lt @escehds it the steering room of
the boat, whers thete 14 0 pivoted drovlor table eoversd with a white
clpth, The deyiet fs wi dppliciitlon of tls fanilliae camera lucldn. By
movilig the plyot tible fhis  way B8 that the piiot ean sean the sur-
fAge of the ovean for miles around. Every sall, every vipple, s ag elear fo
bis eye as it he were on (he dedl of 4 ship In the apen sir above.

o fm b ow the boat has Gwe terpeddo tpbes for the discharge of anto-
mablle worpedoes- of the Wihitehend or Howell varioty. She capriss five
of these torgedoes; which wee projected by cotipressell alr. Snel a tar-
pedo Is o hollow, elgar-shaped receptacld, mich lke i nsh, cartylug 1o Iie
frout end 200 pounds of kon eotion)  Aftér Lelng dikclurged et the
tube b runs ltself, belng driven by & serew, with compressed ale for mo-

flye power. It moy be shot with aceutacy ot o marck 200 Fards away, and

g wlll run 1000 yanila or mare, exploding on lmpact, pi
Tt one of these fearfél projcotilen stelke the strongest battleship, and

" ships

long enongh to'permit her commander fo make sure of his course.

The Holland beat 1s ible to keep at sea In bad wenther. Its radiua of
action, travelilng on the surfuce, Is 1,000 miles: submerged, it can go glxty
miles.  Its speed under woter s elght Enors, and It can be perfectly con-
trolled.  Special deviess provide against every congelvable applilent. In
case it Is desired to cheek the downward movement of the boat gquickly,
& tonch on & butfon conneels a compartment of water at the bow with
o tank of comprossed air. The expanding alr drives the water out of the
compnrtment, thus lightening the bont.  If the submarine vessel gets stnck
in the mod at the bottom, or for some other reagon is mot “able to, rise,
‘offfcers and orew will put on diving suolts ami escape through n batchway.

The boit ls to cost anly $150,000, If it proves a success, two othors ars
to be billt, This onw, Mr. Flolland says, 18 not so Llg as It ought to ba.
but Its slze was limited by the approprintion. A= sdon as It Is finished, it
Wil L thken for a trial tilp dowy the Chesapeale.

The countiy which possvsses g perfect vessel of this kind before any of
the others will not be mistress of the seas mnecessarlly, bot Its territory
‘will be sife from bombardment and from the disembagkment of troops
by ships. No natlbn sy sorély needssuch g pfotectlon as the Unlted States.
Apcording to Captaln Malun, the greptest Uving noval strategist, b case of
war with a stropg naval power our entive foree of battle and coast de-
fence ships would have to be concentrated ar New Youk. leaving our other
ports unproteeted.  Whut we need 18 an efflclent and”avallable means' of
preventing hostile ships from coming within bombarding mnge of our ceast
itles. : :

These spbmerine vessels can be bullt gquickly and cheaply. Tt 1s reck-
oned that as many of them ns are wanted for the protection of all our sea
and lake ‘ports conld be delivered to 4l¢ Navy Department in four months
from the date of contruct., ‘Scores of shipyards and boller and machine
shops. would bé capable of constructing them In that time, working day
and night, At the rate 'of slx for §1.000,000, they conid not be consldered
expensive, when compared with ernlsers af $2,000,000- eachs and bnttle-

‘ut $4.000,000 each. Twenty or thirty of them would solve the problem
of defending 10,0000 miles of seacoast. 1 JE

Much emphosis Kas been lald upon the fact that the Hollnnd boat is
able to etuy benouih the water for u great length of time—even for days
togethei |f necedsary. But, ns & watter of fnet, 1t 15 not intended to fol:
low uny sucll cottge of proceedlng In case of war.
stbmarine vesséls hitherto hns Leen that they were expected to find their
wily about nnder water, : L
water, saye for the efmern fuclda, « the enbmaring ceaft is wretchedly
nearslghted; at a depth of half ‘4 dozen Tathoms the pllot cannpt see
dozen feet away. As for the comeia locldn, the rocking of the bout dis-
turbs considerably the images of #hips or othér objects reflected upon the
plyoted table, and {ts sighting tube 18 miore ot less likely to be observed
by an encmy on, the sharp lopkout.

“The Hollaud boat duriug actiye operctions may have to come to the sur-
face at frequent Intervals, tlsing so ms to show lfs turret above the wayes
Ag has been sald, the turret {5 proof Agninst rapid-five guys. A Tucky, plung-
ing shot from n militnry top wmight do dnmage; but of this there wounld be
little chanee, Inasmuch as acourate fivre from the gunsin the tops of & war-
slilp I8 almost ont of questlon, vwing to the swaying of the vessel. Having
tuken a look at the ship to be attacked, the submurine boat will dive and
run/under water 8ve hundyed yards or so, then rising nguin.

The submagine bout would be usefil in stuking blockading ships, and thus

preventing a close blockade of any port. Her legltimnte rola would be to

nsgill big ships nod aveid small ones. When the steel clgar s within thrbe.

~bundried yards of o blg vesiel It makes a fngl dive and dellvers one o two
ttorpedos from Its bow. Futuré hoats of this kind nre lkely to haye obe
tgrpeda tube in the bow and ansther In the stern, 0 &= to he able to deliver
a second torpedo at the ship after pagsing under ber keel

Suppose & hostie tloet werp appropching New York, nod that two or

e steh submarine boats lay dutslde the harvor. The Doats would take in

the promud . vesgal of steel and fron, o foating mass of ‘machinery , thet

his eost SHLODDO0 to coustract, is {ransformed in o moment fute an iron
coffin, enrrying ollivers and erew fol the bottom.  Having delivered
waihmarine Dout gildes awn:r;' 1o opme up ¥ hi

v e T

the

their smokestucks, sink to the '‘a-wnsh* ceomdition and waln If llght tor-
3 ts would

- "do for'" the Gollaths of Uncla

chlef disadvintage was that she wis unmansgesble and,

The troulle ubout

The peactieabllity of so doing ls Nmited. Under.

To Creep. Und-e‘l'?{
Big War Uessels .
and Blow Them

[ -
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v

-

Op Without
Being De-

fecied.

: Sam's pavy. One of them blew up the T ﬁz "o b
8. Housatonle 1n Charléston Harbor, The Homsstonle sank. She was M.
spected by divers, who fonnd the terpedo boat sticking in the bole which
&he had made, with all of her crew dend in her. She had boen sucked I
by the Inrnsh of svater. S
, This submnring arft, the first sucecssfal war sngloe of ita kind in Bl
tory, bnd dlready Nad an extraordlnary history before it encounteted the
Housatonle. It was, bullt st Mobile ln 3583 of plates of boller iron, and 1
the shupe of & ¢lgar. It was 85 feet Jong, and was provided with la -
Bns, which helpedd It to dlye or rise. It was submerged by tuking waterinte:
A compartment, which was.emptied by pomps when It was desired to
asrend. Nin_n_: men were required to operate the machine, one steering, !!Iil”‘ r
the elght others worked the propeliing machinery. The etaft could be sunk
at pleasure to any required ‘depth, or it could be propulléd on {he surface
at the rate of seven knots. Under water It toved st about Balf that pesd.

The bomt carrled at her front end & spar- twenty feet long, to the exe:
tremity of which wus nitached o torpeilo loaded with sixty pounds of pows
der. When running at the surface she r~manied n vory small t.luut::bn+

_ thoretore, dangers
ous In A geaway. It was Intended thnt she shonld appronch o vessel at au- o
chior, pass under the keel and explode the torpedo by striking Ir m i’
the sil¢ or bottom of the ship attncked. She could remain submiged for +
helf an hour ' "

On being finlshed she was sont to Clisrloston, which was at that tin
blockaded by a Federal fleet. Soon aftor her arrival Lisutenant Palns, of
the Confedernte Nnvy, with elght others, yolunteersd to stimok-the Tnlon
ships with her. While prepasations were being made for the attempt, fh
swell of a passing steamer swamped the bont, and she sonk. Al b Al
were drowned, except Lieutenant Pafne, who chanced st the moment AW
be stunding In the open hatchway. . 3 AR

The “David" wes raiged and Lisutenant Paloe once mope volunizered te
command her. One day she wis lying off & dock near Fort Suimter when
ehe capsized suddetify sud six of her erew were drownsd, Palne and two -
othors eseaped, Once more she was raked np and prepsred for action. Mr, Al
Aunley, one of her contructors, made an experimentnl erulse with 'It_r.tl,' 1=
Stotio River, 8he stuck her nose in- the mud at the bottom and stayed
there for many doys with her crew of nine dead mon. When she “was
brought to the surfroe sgnin an_attempt was made to dive with her uoder =
the Confederate vocelving sbip Indian Chief. She foulsd fhe vessel's cable
aud beeame n coffin for every mnon on board, 25

T

: I

Thus far the boat had destroyed, thirty-two llves, Hmr: those m
charge wepre not disconrigell; and otlier bIave men werd eager to renew the &
nbtempt. On the nlght of February 17, 1564, Llentennnt Dizon snd elght
others: weat out of Chilrleston Harbor for the purpess of attacking the
Housatonle, which was a five new sloop of war of 1,244 tons and' carrying
thirteen uos, I _ i
- -According to the offfclal report, made subsequently to the Navy Departs =
ment at Washington, it was 2:45 p. m. when the officer of the ‘deck on
board the Housatonle 100k notice of something in the water sbout 100 yards
awny. It looked like a flontiag plank but the guartermdster suggented lllé( vty
In his oplnjon It was a school of fsh. The discovery that It wns A torpeds ’L
boat spredd panle, but It was made oo late. The ‘David" was so close *
that the ship's guus could not be brought to bear on her. A few bavinlesy
revolver shots were fired at her, snd the ship tried 15 escape by steaming
ahead.  Bhe had just begun to move when the oxplosion came. y el

The torpeido struck the Honsgtonic on the sturboard side, ln lne m X
the magazive, und the explosion wns terrific. It tore the stern of thowhip
to fragments; a plece ten febt syiire was blown out of the guartér deck,
and the water for quite a distance aronnd svas covered with splinters, The
vessel sonk stérn fivst, Inslde of & minute. Most of the erew saved them.
selves by fsceniding the rigging, snd the Canandaigun rescned all m‘ 1
gave ane officer and fve men. ;A =y L

Several yesrs sfter the war the wreck of the Mttle submarive bost ¢
was ralsed amd'there, in Ber bull, were found the skelefons of ﬁ.;ﬂilii.:::'“
Confoderate yolunteers-who went-down to dentl in her i ,)

Euginnd, Frunce, Germuny, Spaln, Portugnl snd Italy all hnve sub-
mntine boats Of Yarious t¥pes. but nbne of them 1s deemed. satisfactor
o it e “Guktave Zede, owned by Prance. 1€ 18 run by eles:

! tor the refilling of




